A simple and reproducible scheme for identifying biotypes of Gardnerella vaginalis has been developed, based on reactions for lipase, hippurate hydrolysis, and beta-galactosidase. Among a total of 359 strains tested, eight biotypes were observed, the most common ones being types 1 (beta-galactosidase positive, lipase positive, hippurate positive), 2 (beta-galactosidase negative, lipase positive, hippurate positive), and 5 (beta-galactosidase negative, lipase negative, hippurate positive). The distribution in biotypes was similar among isolates from Antwerp, Seattle, and Nairobi. There were no differences in biotypes between strains isolated from patients with and without bacterial vaginosis (nonspecific vaginitis Gardnerella vaginalis is the predominant organism in vaginal fluid from women with bacterial vaginosis (BV) (nonspecific vaginitis), a condition in which there is also an increase in various anaerobic bacteria (12). Cure of BV correlates with a disappearance or a significant reduction of G. vaginalis and anaerobes, whereas the recurrence of the condition is linked with a reappearance or increase of G. vaginalis (8, 11) . In some studies, there was a correlation between the recurrence of successfully treated BV and sexual reexposure, and the majority of male sex partners of women with BV harbored G. vaginalis in their urethra (1, 7).
Gardnerella vaginalis is the predominant organism in vaginal fluid from women with bacterial vaginosis (BV) (nonspecific vaginitis), a condition in which there is also an increase in various anaerobic bacteria (12) . Cure of BV correlates with a disappearance or a significant reduction of G. vaginalis and anaerobes, whereas the recurrence of the condition is linked with a reappearance or increase of G. vaginalis (8, 11) . In some studies, there was a correlation between the recurrence of successfully treated BV and sexual reexposure, and the majority of male sex partners of women with BV harbored G. vaginalis in their urethra (1, 7) .
A better understanding of the natural history and epidemiology of BV may be facilitated by the development of a typing system for G. vaginalis. Strains Table 2 . There was no major difference in occurrence of the different biotypes between the Antwerp and the Seattle isolates. Types 1, 2, and 5 were most common, the hippurate-negative types being fairly rare. There was no significant difference in the distribution of biotypes among 55 strains of G. vaginalis from consecutive patients with BV compared with 48 isolates from women without signs or symptoms of BV (data not shown).
Biotyping of 48 pairs of strains isolated before and after treatment from women with BV showed that strains from the same women belonged to the same biotype when samples were collected less than 7 days apart (7 patients). However, pairs of strains obtained from the same patient yielded different biotypes in 6 of 16 (38%) and 12 of 25 (48%) of the cases for intervals of 1 week and of 2 or more weeks, respectively. Paired isolates from women who had normal examinations at the time of the second sampling were not more often identical than pairs from women who had persisting or recurring BV.
To determine whether different biotypes were present simultaneously in the same vaginal sample, four colonies of G. vaginalis were cloned from the primary isolation plate and subsequently biotyped. Of the 76 samples treated in this way, two different biotypes were detected in 11 (14%) cases, and three different types were detected in 1 case.
To determine whether the same G. vaginalis biotypes were shared by women with BV and their sex partners, single clones were selected and typed from each of 24 pairs of women with BV and their male sex partners.
All but 1 of 12 isolates from the vaginas of women with BV belonged to the same biotype as strains isolated on the same or the subsequent day from the urethras of their male sex partners (P < 0.905; x2 with 9 degrees of freedom). Of 12 pairs of isolates collected from sex partners after an interval of more than 1 day, only 5 yielded an identical biotype. Of the identical pairs, six belonged to biotype 1, five belonged to biotype 2, four belonged to biotype 5, and one belonged to biotype 6, which is similar to the distribution of biotypes in all the strains tested. DISCUSSION The proposed typing scheme for G. vaginalis provides a stable and simple marker system which may be useful for the study of the epidemiology of G. vaginalis infections. It is cheap and within the technical skills of the average medical microbiology laboratory. The distribution of the different biotypes among the strains was not equal. The predominant types were 1, 2, and 5, which included over 80% of the G. vaginalis isolates tested. Biotypes among strains from Antwerp and Seattle were similarly distributed. Although in this study no particular biotype or test result was associated with BV, this does not exclude the possibility that some G. vaginalis strains are more associated with BV. The biochemical markers we selected may not have been associated with virulence, and there is a need for additional markers, such as serotypes. In addition, the multiple biotypes found in a single vaginal sample made this association hard to analyze. We are planning to type isolates from deep-seated infections, such as bacteremia, endometritis, salpingitis, and abscesses, to study any correlation between biotypes and virulence factors.
The change in biotype observed in specimens from the same woman may be due to reinfection in between two samplings. However, of the 12 women in Antwerp from whom G. vaginalis was isolated twice within 7 days, only 2 had had sexual intercourse during the interim, and the biotypes of the paired strains in both women were identical. Among the strains isolated at least 14 days apart from the same patient, it was not possible to differentiate between reinfection and persistance. The occurrence of more than one type of G. vaginalis in the vagina of each woman may also explain the variation in biotype in the same woman. To test this hypothesis, four colonies from the same primary isolation plate were typed, and we found that 11 (14%) of 76 women harbored at least two biotypes in the vagina. Failure to detect additional mixed cultures may have been due to the limited number of colonies cloned for further testing. Variation in serotypes or phage types and mixed infections in the same individual have also been observed for other bacteria colonizing the genital tract, including group B streptococci (4) and Ureaplasma urealyticum (6, 12) .
The isolation of identical biotypes from almost all sex partners when both partners were sampled within 24 h suggests that G. vaginalis is sexually transmitted. Overall, one-third of the paired G. vaginalis isolates from couples belonged to different biotypes. However, since 14% of the women were found to harbor two biotypes and we only treated one biotype from each sex partner, it is possible that the divergent results represent a sampling error. Similarly, Sandstrom and Moberg have found that Neisseria gonorrhoeae strains from sex partners may be of different auxotypes (10 
